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Abstract 

The present invention relates to a method for 
manufacturing an active matrix substrate, and an active 
matrix substrate manufactured thereby. According to the 
method, when forming a source electrode and a drain 
electrode, a pixel electrode is used as a mask, thereby 
reducing the number of mask forming processes and 
patterns resulting therefrom, and with a polyimide film 
formed on the pixel electrode, a black resin film is 
formed in a predetermined region on the polyimide film, 
thereby providing an active matrix substrate having a 
good orientation. 

Specification 

[Title of the Invention] 

Method for manufacturing active matrix substrate and 
active matrix substrate manufactured thereby 
[Brief Description of the Drawings] 

Fig. 1 is a plane view illustrating a conventional 
active matrix substrate; 

Fig. 2 is a cross -sectional view taken along line 
Il-n in Fig. 1; and 

Fig. 3 is a flow diagram illustrating steps of a 
method for manufacturing an active matrix substrate in 
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accordance with one embodiment of the present invention. 
♦Description of Reference numerals 

111, 311: Transparent glass substrate 112 , 312: Gate 
bus line 113, 313: Source bus line 113a, 313a: Source 
electrode 113b, 313b: Drain electrode 114, 314: Gate 
insulation film 115, 315: Semiconductor layer 116, 316: 
Impurity semiconductor layer 117, 317: Pixel electrode 
120: Protective insulation film 318: Polyimide film 119, 
319: Black resin film 

[Detailed description of the Invention] 

The present invention relates to a method for 
manufacturing an active matrix substrate used for a 
liquid crystal display device, and an active matrix 
substrate manufactured thereby. 

Generally, an active matrix substrate employs thin 
film transistors (hereinafter referred to as "TFT") as 
for switching devices for driving respective pixels. Fig. 
1 is a plane view illustrating a conventional active 
matrix substrate which employs the thin film transistors 
as for the switching devices . The active matrix substrate 
comprises gate bus lines 112 formed horizontally in 
parallel to each other on a transparent glass substrate, 
a gate insulation film formed over an entire surface 
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including the gate bus lines, and a plurality of source 
bus lines 113 formed vertically in parallel to each other 
on the gate insulation film while intersecting the gate 
bus lines 112, respectively. In addition, after forming a 
semiconductor layer on the gate insulation film above a 
gate electrode 112a formed integrally with an associated 
gate bus line 112 near an intersection between each gate 
bus line 112 and each source bus line 113, a drain 
electrode 113b and a source electrode 113a are formed on 
the semiconductor layer so as to face each other, so that 
a TFT is formed as an active device. At this time, a 
pixel electrode 117 is electrically connected with the 
drain electrode 113b. 

Fig. 2 is a cross-sectional view taken along line 
II -II in Fig. 1. The active matrix substrate will be 
described hereinafter with reference to Fig. 2. 

The TFT acting as the active device is constituted 
by a gate insulation film 114 covering the gate electrode 
112a positioned on the transparent glass substrate 111, 
the semiconductor layer 115 formed on the gate insulation 
film 114, impurity semiconductor layers 116 on both sides 
on the semiconductor layer 115, and the drain electrode 
113b and the source electrode 113a respectively formed on 
the impurity semiconductor layers 116. The semiconductor 
layer 115, transparent glass substrate 111, drain 
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electrode 113b, and source electrode 113a are covered 
with a protective insulation film 120, on which the 
transparent pixel electrode 117 is formed, and 
electrically connected with the drain electrode 113b. A 
light shielding film 119 is formed on the protective 
insulation film 120 to indicate borders between 
respective pixels, and has an orientation film 118 to 
orient liquid crystal molecules formed thereon. Such an 
active matrix substrate is produced by repeating 
processes of forming the respective films as described 
above, and photo-etching processes for forming the lines 
and the electrodes through patterning the films into 
predetermined patterns. 

In a conventional method for manufacturing the 
active matrix substrate, each of mask processes is 
performed through a mask pattern formation, a mask 
alignment of a high degree for accurate patterning, 
application and development of resist, and the like, 
which result in lots of time being consumed, and 
reduction of yield. In addition, a level difference is 
increased due to formation of the light shielding film, 
and causes severe orientation errors, thereby negatively 
influencing quality of images. 

It is an object of the present invention to provide 
a method for manufacturing an active matrix substrate, in 
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which a source electrode and a drain electrode are formed 
by etching an impurity semiconductor layer and a second 
metallic layer using a pixel electrode as a mask, thereby 
shortening a manufacturing time while enhancing yield of 
products, and an active matrix substrate manufactured 
thereby. 

It is another object of the present invention to 
provide the method for manufacturing the active matrix 
substrate, which can reduce a level difference, and thus 
reduce errors in orientation, and the active matrix 
substrate manufactured thereby. 

In accordance with one aspect of the present 
invention, the above and other objects can be 
accomplished by the provision of a method for 
manufacturing an active matrix substrate, comprising: 
forming a gate electrode and gate bus lines by depositing 
and patterning a first metallic layer on a substrate; 
sequentially depositing a gate insulation film, a 
semiconductor layer, an impurity semiconductor layer, and 
a second metallic layer on the gate electrode, the gate 
bus lines, and the substrate; sequentially etching the 
gate insulation film, the semiconductor layer, the 
impurity semiconductor layer, and the second metallic 
layer to have predetermined patterns; depositing a 
transparent metallic layer on the second metallic layer 
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and the substrate; selectively etching the transparent 
metallic layer; forming source and drain electrodes by 
etching the second metallic layer and the impurity 
semiconductor layer using the selectively etched 
transparent metallic layer as a mask; forming a polyimide 
film on the selectively etched transparent metallic layer 
and the semiconductor layer; and forming a black resin 
film in a predetermined region on the polyimide film. 

In accordance with another aspect of the present 
invention, an active matrix substrate manufactured by the 
method of the present invention comprises: a substrate; a 
first metallic layer formed on the substrate to 
constitute gate bus lines and a gate electrode, and a 
gate insulation layer formed on the first metallic layer 
and the substrate; a semiconductor layer formed on the 
gate insulation layer, and an impurity semiconductor 
layer formed on the semiconductor layer; a second 
metallic layer formed on the impurity semiconductor layer 
to constitute a source electrode, source bus lines, and a 
drain electrode; a transparent metallic layer formed on 
the second metallic layer and in a predetermined region 
on the substrate; a polyimide film formed on the 
transparent metallic layer and the semiconductor layer; 
and a light shielding film formed in a predetermined 
region on the polyimide film. 
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An embodiment of a method for manufacturing an 
active matrix substrate in accordance with the present 
invention will be described with reference to Fig. 3. 

[Embodiment] 

A first metallic layer composed of Cr, Al, Al-Ta, 
and the like is deposited on a transparent glass 
substrate 311 via sputtering and the like. After 
performing a photoresist process, the first metallic 
layer is selectively etched using an etching solution to 
form gate bus lines (not shown) and a gate electrode 312a 
ramified from the gate bus lines (see Fig. 3a). 

If needed, an anodic oxidation film may be formed on 
the gate bus lines by anodizing the gate bus lines 312 in 
order to enhance chemical resistance, thermal resistance, 
and, in particular, a bonding property with respect to a 
gate insulation layer subsequently formed. The anodic 
oxidation film constitutes two layers along with a 
nitride silicon layer of the gate insulation layer 
subsequently formed, and serves to enhance interlayer 
insulation with respect to the gate bus lines 312 and 
signal lines (source bus lines). 

Then, a gate insulation layer 314, an amorphous 
silicon (a-Si) semiconductor layer 315, n + a-Si impurity 
semiconductor layer 316, and a second metallic layer 313 
composed of a metallic material such as Pd, Al-Si, Al-Si- 
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Ti f Al-Si-Cu, and the like, are sequentially formed on 
the transparent glass substrate 311 by inducing ammonia 
gas, silane gas, nitrogen gas, hydrogen gas, and the like 
by means of sputtering or plasma CVD equipment (see Fig. 
3b) . 

After applying and exposing a photosensitive film 
onto the second metallic layer 313, the second metallic 
layer 313, the impurity semiconductor layer 316, the 
semiconductor layer 315, and the gate insulation layer 
314 are sequentially etched to form predetermined 
patterns (see Fig. 3c). 

After depositing a transparent metallic layer 317 of 
ITO (Indium Tin Oxide) constituting the pixel electrode 
on the second metallic layer 313 and the transparent 
glass substrate 311, a photosensitive layer is applied 
onto the transparent metallic layer, and is subjected to 
exposure and etching processes to form a pattern of the 
transparent metallic layer. By the etching process, a 
predetermined portion is removed, and an electrode 
separation region of the second metallic layer 313 is 
exposed (see Fig. 3d). 

Then, a polyimide film 318 is applied thereon. The 
polyimide film 318 serves as a protective insulation film 
and an orientation film (see Fig. 3f). 

A black resin film 319 is formed as a light 
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shielding film in a predetermined region on the polyimide 
film 318 to divide borders between respective pixels (see 
Fig. 3g). 

Since the black resin film 319 is formed on the 
polyimide film 318, it is possible to protect the thin 
film transistor from exterior light without deterioration 
in properties of the transistor caused by direct contact 
between the semiconductor layer 315 and the black resin 
film 319. In addition, the black resin film 319 acting as 
the light shielding film is formed on the polyimide film 
318 acting as the orientation film so that the level 
difference is reduced by the black resin film 319, and so 
that uniformity is ensured during rubbing, thereby 
providing better orientation. 

In the active matrix substrate according to the 
present invention, the source and drain electrodes are 
formed using the transparent metallic layer as a mask, 
which is separated on the second metallic layer 
constituting the source electrode and the drain electrode 
while extending onto the transparent glass substrate, 
forming the pixel electrode. In addition, a portion of 
the black resin film acting as the orientation film is 
formed with the light shielding film to indicate the 
borders between the pixels. 

According to the present invention, the source and 
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drain electrodes are formed using the pixel electrode as 
the mask, thereby reducing the number of mask pattern 
forming processes and of patterns resulting therefrom, 
and the black resin film is formed as the light shielding 
film on the polyimide film after depositing the black 
resin film acting as the orientation film on the pixel 
electrode, so that the active matrix substrate with a 
better orientation can be manufactured more rapidly at an 
increased yield without deterioration in properties of 
the transistor. 
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(57) Claims 

1.. A method for manufacturing an active matrix 
substrate, comprising: forming a gate electrode and gate 
bus lines by depositing and patterning a first metallic 
layer on a substrate; sequentially depositing a gate 
insulation film, a semiconductor layer, an impurity 
semiconductor layer, and a second metallic layer on the 
gate electrode, the gate bus lines, and the substrate; 
sequentially etching the gate insulation film, the 
semiconductor layer, the impurity semiconductor layer, 
and the second metallic layer to have predetermined 
patterns; depositing a transparent metallic layer on the 
second metallic layer and the substrate; selectively 
etching the transparent metallic layer; forming source 
and drain electrodes by etching the second metallic layer 
and the impurity semiconductor layer using the 
selectively etched transparent metallic layer as a mask; 
forming a polyimide film on the selectively etched 
transparent metallic layer and the semiconductor layer; 
and forming a black resin film in a predetermined region 
on the polyimide film. 

2. An active matrix substrate, comprising: a 
switching device comprising a gate insulation layer, a 
semiconductor layer, an impurity semiconductor layer, a 
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source electrode, and a drain electrode sequentially 
deposited in an island shape to cover a gate electrode on 
a substrate, the impurity semiconductor layer and the 
source electrode being divided to both sides on the 
semiconductor layer to expose a partial surface of the 
semiconductor layer; a transparent metallic layer 
extending to the surface of the substrate while being 
divided to cover the source and drain electrodes in 
reference to the exposed surface of the semiconductor 
layer; a polyimide film covering the surface of the 
transparent metallic layer and the exposed surface of the 
semiconductor layer; and a light shielding film formed on 
the polyimide film to shield the switching device. 
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